Nerve conduction velocity, laser Doppler flow, and axonal caliber in galactose and streptozotocin diabetes.
In an initial study, the effects of galactose intoxication on nerve laser Doppler blood flow (NLDF) and nerve conduction velocity (NCV) were assessed after 1-16 weeks of galactose feeding in pentobarbital-anesthetized rats. NLDF was not significantly changed at any time point. NCV was significantly reduced after 16, but not 1 or 4, weeks of galactose feeding. In a second study, NLDF was not significantly changed by 4 weeks of galactose intoxication, but streptozotocin-diabetic NLDF was significantly reduced compared to both control (P<0.001) and galactose-intoxicated rats (P<0.05). Compared to control animals, sciatic motor NCV was significantly (P<0.001) reduced in the galactose group, while sciatic and saphenous sensory NCVs were not significantly changed. In the streptozotocin-diabetic rats, motor and sensory NCVs were all significantly reduced (P<0.001). In contrast to the NCV findings, mean caliber of myelinated axons in both the saphenous and sciatic nerves was reduced in galactose-intoxicated, but not streptozotocin-diabetic rats. The observed sequence of changes associated with these two models of diabetic neuropathy is not consistent with the proposed roles of ischemia and axonal dwindling in the reported nerve conduction deficits.